WORLD irriELLECTUAL PROPERTY ORGANIZATION 
[ntcmaiional Bureau 




PCX 

INTERNATIONAL APPLICATION PUBUSIIED UNDER THE PATENT COOP ERATION TREATY (PCT) 

WO 98/24494 



(51) Internationa) Patent Clasfdfication ^ : 
A61M 5/00 



Al 



(11) interna tionai Publication Number: 
(43) International Publication Dale: 



11 June 1998(11.06.98) 



(21) International ApplicBllon Number: PCr/US97/22376 

(22) International HIIng Date: 5 December 1997 (05.12,97) 



(30) Priority Data: 
08/76 K088 
08/847,544 



5 l>ccember 1996 (05.12.96) US 
23 April 1997 (23.04.97) US 



(71) Applicant (for ail designated States except US): MIX: IN- 

VESTMENT HOLDINGS, INC. [US/USl; Suite 200. 900 
Market Street, Wllmiiiglon. DE 19801 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BOTICH, Michael, J. 
[US/US], 2330 Eagle Creek Lane. OxnarJ, CA 93030 (US). 
HALSETII, ITior. R. lUS/USj; .367 Buckboanl Circle. Simi 
Valley, CA 93065 (US). 

(74) Agents: IXAND. Stephen. H. ci al.; Dann, Dorfman, Hcncll 
ami Skillman. P.C, Suite 720, 1601 Market Street. Philadel- 
phia. PA 19103-2307 (US). 



(81) Dcst{»nated States: AL, AM, AT. AU. AZ, BA, BE. BG, BR, 
BY. CA, CH. CN. CU, CZ, DE. DK. EE. ES, FI. GB, GE, 
GH, HU, ID. IL. IS, JP. KE, KG, KP, KR, KZ. LC, LK, 
LR. LS. LT. LU. LV, MD, MO. MK, MN. MW. MX» NO, 

NZ. PL. PT. RO. RU. SD. SB. SG. SI. SK. SL. TJ. TM. TR, 
TT, UA. UG. US. UZ. VN, YU. ZW, ARIPO patent (GH, 
KE. LS, MW. SD. SZ. UG. ZW). Eurasian patent (AM. AZ. 
BY. KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
CH, DE, DK, ES, Fl, FR. GB, GR. IE. IT. LU, MC. NL. 
PT. SE). GAP! patent (BF. BJ, CP, CO, CI, CM, GA, ON, 
ML. MR. NE. SN. TD. TG). 



Published 

With international search report. 

Before the expiration cf the lime limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



{S4) Title: MiiDICAL DEVICE WITH RETRACI'ABLE NEFJ>LE 




(57) Abstract 

A medical device having an automatically retractable needle (15) is provided wiOi a safely latch (47) for preventing premauire or 
inadvertent retraction of the needle (15). In a preferred embodiment, the medical device comprises an intravenous catheter or guide wiic 
(611) insenion device having a nc^ portion that is axially adjustable during assembly to provide a uniform needle length projecuon from 
the forwaid end of The device. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes iLsed lo idcnlify Siatcs party lo the PCT on the front pages of pamphlets publishing iniemational applications under the PCT. 





Albania 


ES 


Spam 


1^ 


Lesotho 


SI 


Slovenia 


AM 


Armeniii 


n 


Finland 


LT 


Lilhuania 


SK 


Slovakia 


AT 


Austria 


KR 


r-'raiKf 


I.U 


Ljixemboure 


SN 


Senegal 


AV 


Australia 


GA 


Cinhon 


LV 


Latvia 


sz 


Swaziland 


KL 


Aaerbaijan 


GD 


Untied Kinjxlon) 


MC 


Monaco 


TD 


Chad 


DA 


Bosnia and llcnKgovina 


CE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


CH 


Ghana 


MG 


Madagascar 


TJ 


Tajik ist an 


BE 


Belgium 


CN 


Guinea 


MK 


The former Ytigothv 


TM 


Ttokmcnislan 


We 


Burkina Faso 


CR 


(ireccc 




Republic of Macedonia 


TR 


Turkey 


BC 


Buigafia 


IIU 


Hungary 


ML 


Mali 


TT 

UA 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


Ukraine 


BR 


Brazil 


11. 


IstacI 


MR 


Mauritania 


UG 


Ugnmto 

United Slues of America 


BY 




IS 


Iceland 


MW 


Malawi 


US 


CA 


(Txiiada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Ceniral African Republic 


JF 


Japan 


NE 


Niger 


VN 


Vict Nam 


CC 


Congo 


KE 


Kenya 


NI. 


Netherlands 


YU 


Yugoslavia 


CM 


Swiizfiliiiul 


KG 


Kyrgyttian 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cd»c d*lvoire 


KP 


Democratic People'a 




New Zealand 






CM 


CnmetiKMi 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Kotea 


PT 


Portugal 






Cll 


iruba 


K% 


Kazaksian 


RO 


Romania 






kVi, 


Czech Republic 


l.C 


Saiiit Luria 


RU 


Russian Federation 






l>R 


(»cm»any 


1.1 


l/mhicitstciit 


SD 


Sudan 






l)K 


Ucnmark 


I.K 


Sii Lanka 


SB 


Sweden 








Fjuonia 


LR 


1 .iberia 


SU 


Singapore 







wo 98/24494 PCT/US97/22376 

- 1 - 

MEDICAL DEVICE WITH RBTRACTABXiB HBEDLB 
7IBLD OF THE INVENTIOM 

The present invention relates to needle-bearing 
medical devices used, for example, to insert catheters 
or guide wires into blood vessels of patients or to 
5 sample fluid from patients. More specifically, the 
invention relates to such a device having a 
retractable needle feature for rendering the device 
non-reusable and safely disposable. 

BACKGROUND OF THE IKVENTIOH 

10 Various types of medical devices employ a needle 

for piercing the skin of a patient for diagnostic or 
therapeutic purposes. One such device is a blood 
collection device which includes a needle for piercing 
a blood vessel of the patient to allow blood to be 

15 sampled from the patient. When the needle is inserted 
into the blood vessel of the patient, blood is 
withdrawn through the needle into a vacuvun collection 
tube. A second type of needle-bearing medical device 
is an intravenous catheter insertion device, wherein a 

20 needle-mounted catheter is positioned within a 
patient's vein. Once the catheter is properly 
positioned, the catheter insertion device is withdra%m 
leaving the catheter in place. Handling of such 
needle-bearing medical devices after the needle is 

25 withdrawn from the patient can result in transmission 
of various pathogens ^ most notably human Immune virus 
(HIV), to uninfected medical personnel, due to an 
inadvertent needle prick. 

Since the mid-1980s, concern over the risk of 

30 accidental needle stick injuries has spawned a number 
of design approaches for safety n edle devices. Such 
devices can be broadly categorized as sliding sheath 
needle devices, wherein a physical barrier is 
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positioned about the needle tip after use^ and as 
needle-retraction devices, wherein the tip of the 
needle is retracted into the device after use. The 
category of needle retraction devices can be further 
5 subdivided into manual and automatic retraction 

devices. Manual retraction devices, as exemplified by 
U.S. Patent Nos. 4,026,287 to Haller, 4,592,744 to 
Jagger, 4,808,169 to Haber et al. and 5,067,490 to 
Haber, require the user to pull or slide a needle- 

10 engaging mechanism rearwardly for a sufficient 

distance to retract the needle into the device.. In 
automatic needle retraction devices, a biasing memtoer, 
such as a spring, is employed to push or pull the 
needle into the device in response to activation of 

15 some release mechanism by the user. Such devices are 
exemplified by U.S. Patent Nos. 4,813,426 to Haber et 
al. and 5,125,414 to Dysarz. 

U.S. Patent No. 4,747,831 assigned to Becton 
Dickinson and U.S. Patent No. 4,900,307 to Kulli show 

20 respective automatic retractable-needle catheter 

stylets and syringes. The devices shown in the last- 
mentioned two patents are disclosed to be actuatable 
by the user who applies a simple unitary motion that 
entails a simple single-stage actuation movement in 

25 just one direction. Specifically, these latter 

patents show devices in which retraction is effected 
by depressing a single surface or member for a short 
distance in a single direction. Hence, during use of 

such devices, the user must be mindful not to 
30 prematurely trigger the needle retraction mechanism by 
accidentally contacting the surface for actuating the 
retraction mechanism. Since medical needle bearing 
devices are frequently employed under distracting 
circumstances, it would be desirable to provide an 
35 automatic needle retraction mechanism in which a 

compound action or dual motion is required by the user 
in order to effect automatic retraction of the needle. 
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Such a mechanism would desirably require the user to 
act upon more than one surface of the retraction 
mechanism to effect withdrawal of the needle into the 
device* It further would be desirable to require that 
5 such actions to retract the needle occur along 

different directional axes to further decrease the 
likelihood of undesired premature or accidental 
retraction of the needle. 

Of the aforementioned prior art devices which 

10 have automatic needle retraction mechanisms, all 

require a needle structure having an enlarged head, 
lip or rim extending radially outwardly from the axis 
of the needle to provide a block or enlarged surface 
on the needle which is biased toward retraction by the 

15 spring and which can be restrained against retraction 
by a latching arrangement or latch mechanism. In such 
devices, failure of the latch mechanism can occur to 
cause premature retraction of the needle. Hence, it 
would be desirable to provide an automatic needle 

20 retraction mechanism in which the latch mechanism 
operates more directly upon the needle. 

After use of a needle bearing medical device, a 
small volume of contaminated fluid or blood may remain 
inside the needle after it is withdrawn from the 

25 patient. Depending upon the gauge of the needle used 
with the device, such residual fluid or blood may be 
ejected from Uie forward end of the needle during the 
rearward acceleration experienced in retraction of the 
needle. Such forward fluid ejection can result from 

30 insufficient capillary adhesion to retain the residual 
fluid against inertial forces during needle 
retraction, or against the hydraulic force exerted 
upon the residual fluid by inrushing fluid or air 
during rearward acceleration in retracting the needle. 

35 It would also be desirable to provide a structure in 
an automatic needle retraction device that would 
prevent such ejection of residual blood or fluid from 
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the forward end of the needle during retraction. 

BUMMftRY OF TEB IMVEMTZOH 

In accordance with one aspect of the present 
invention, there is provided a needle retraction 
5 mechanism for a needle bearing medical device wherein 
a needle retaining member is bonded directly to the 
needle for selectively holding the needle in a 
projecting configuration from the device. The needle 
retaining member has an axial extension configured to 

10 provide at least one finger, and preferably a 

plurality of separable fingers that are joined about a 
central bore for holding the needle axially within the 
bore. Mutual engagement between the fingers and the 
needle can be enhanced by adhesive or thermal bonding. 

15 The needle retainer is positioned within the device to 
restrain the needle against rearward bias exerted 
upon the needle by a spring. The spring is preferably 
also bonded directly to the needle, so that neither 
the bias force or the counteracting restraining force 

20 is required to be mediated by any additional structure 
connected to the needle. 

In accordance with another aspect of the present 
invention, the needle bearing medical device is 
provided with an automatic retraction mechanism in 

25 which the user is required to execute a dual or 

compound motion in order to actuate the needle for 
withdrawing the needle into the device by movement of 
a biasing member* The preferred compound motion 
requires the user to effect two motions on separate 

30 surfaces of the device. Furthermore, these motions 
are preferably designed to be effected in distinct 
directions in order to assure intentional needle 
retraction. 

In accordance with another aspect of the present 
35 invention, a dual-motion needle retraction mechanism 
is provided in combination with respective cath ter 
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insertion and guide wire insertion devices. 

BRIEF DB8CRIPTZON OF THE DRAWINGS 

The foregoing sunaary, as well as the following 
detailed description of the preferred embodiments of 
5 the present invention, will be better understood when 
read in conjunction with the accompanying drawings, in 
which : 

FIG« 1 is a sectional view of a retractable 
needle fluid collection device in accordance with the 
10 present invention; 

FIG. 2 is an enlarged sectional view of the 
retractable needle assembly portion of the retractable 
needle fluid collection device of FIG. 1, showing the 
retractable needle assembly portion in an as-shipped 
15 configuration with front and rear protective caps 
positioned thereon; 

FIG. 3 is a sectional view of the retractable 
needle fluid collection device of FIG. 1, showing the 
needle in its retracted position; 
20 FIG. 4 is an exploded sectional view of the 

needle carrier assembly of the device of FIG. 1; 

FIG. 5 is a side elevational view of a needle for 
use in retractable needle medical devices, 
illustrating lines of fluid flow about the needle 
25 during retraction; 

FIG. 6 is an enlarged perspective view of a 
needle retainer structure in the retractable needle 
assembly shown in Fig. 2; 

FIG. 7 is an enlarged sectional view of the 
30 needle retainer incorporated in the retractable needle 
assembly shown in Fig. 2; 

FIG. 8 is an enlarged fragmentary sectional view 
of the device illustrated in Fig.l; 

FIG. 9 is an enlarged sectional view of a sealing 
35 member incorporated in to the device illustrated in 
Fig. 1; 
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FIG* 10 is a side elevational view of an 
alternative arrangement for attaching a biasing spring 
to a retractable needle; 

FIG. 11 is a sectional view of a catheter 
5 insertion device in accordance with the present 

invention shown in an as*shipped configuration with a 
catheter and a front protective cap positioned 
thereon ; 

FIG. 12 is an enlarged sectional view of the nose 
10 piece of the catheter insertion device of FIG. 11; 

FIG. 13 is a fragmentary sectional view of a 
second embodiment of the central portion of a catheter 
insertion device in accordance with the present 
invention; and 
15 FIG. 14 is a sectional view of a guide wire 

insertion device in accordance with the present 
invention. 

DETAILED DESCRIPTIOH OF THE PREFERRED EMBODIMENTS 

Referring to FIG. 1, there is shown a fluid 

20 collection device in accordance with the present 
invention. The device comprises a needle carrier 
structure generally designated 2 for retaining a 
forwardly projecting needle 15 and a rearwardly 
projecting needle 68. A re-usable holder adapter 

25 generally designated 82 is mounted to the rear of the 
needle carrier structure for receiving a vacuum 
collection tube generally designated 105. After use 
of the device, the holder adapter 82 may be removed, 
and the needle carrier structure discarded. 

30 The needle carrier structure 2 is shown in an as- 

shipped condition or configuration in FIG. 2. The 
needle carrier 2 comprises a barrel 3 having a 
partially closed forward end 4 and an open rear end 5. 
A needle 15 is positioned for use at the forward end 4 

35 of the barrel 3 of the needle carrier 2. The needle 
15 comprises a sharp forward end or tip 17 suitable 
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for use in fluid sampling, such as for blood sampling 
by accessing a patient's vein. The needle 15 is 
preferably made of a biologically compatible material 
which can be easily sterilized, such as stainless 
5 steel. The forward portion of the needle 15 extends 
through an opening or axial hole 12 in the forward end 
4 of the barrel 3 of the needle carrier 2. The rear 
portion of the needle 15 extends generally axially 
into the barrel 3 of the needle carrier 2. A second 

10 or rear needle 68 projects rearwardly from the needle 
carrier 2 into the areas of the holder adapter 82 
which receives the vacuum collection tube 105. 

During shipment, storage, or other handling of 
the needle carrier structure 2 prior to use, the tip 

15 17 of the needle 15 is preferably surrounded and 

shielded by a front cap or sheath 79 that is removably 
attached to the exterior of the needle carrier 2. 
Likewise, the rear portion 73 of the rear needle 68 is 
preferably surrounded and shielded by a rear cap or 

20 sheath 80 during shipment, storage or other handling 
of the needle carrier structure 2 prior to use. 

The front and rear caps 79 and 80, respectively, 
are held upon the needle carrier 2 by, for example, 
cooperative frictional engagement between the surface 

25 protrusion of the exterior of the needle carrier 2 and 
annular mating recesses of the front and rear caps 79 
and 80, as shown in FIG. 2. 

A spring 31 surrounds a portion of the needle 15 
within the forward end of the barrel 3. The spring is 

30 compressed therein and connected to the needle 15 for 
biasing the needle 15 toward the rear end 5 of the 
barrel 3. The spring 31 is preferably bonded to the 
needle 15 by an adhesive 33, such as an epoxy, 
preferably an ultraviolet (UV) curable adhesive, such 

35 as "liOCTITE 3001", which is distributed by Loctite 

Corp. The spring 31 may be bonded to the needle 15 at 
a location spaced from the rear end of the spring 31, 
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SO that one or more coils of the spring 31 can be 
grasped during the bonding process to insure that the 
spring 31 and needle 15 are properly oriented and 
bonded together • 
5 Alternatively, as shown in FIG. 10, wherein parts 

similar to those in FIG. 2 are shown by the same 
number designator with the addition of 300 thereto, 
the spring 331 may be attached to the needle 315 by 
crimping the spring 331 to the needle 315 to form a 

10 reduced diameter portion 334 for the spring 331. The 
spring 331 then exerts a rearward bias upon the needle 
315 by virtue of a frictional engagement therebetween. 
In this arrangement, the reduced diameter portion 334 
of the spring 331 may also be bonded to the needle 315 

15 by adhesive to ensure permanent coupling of the spring 
to the needle. 

Referring again to FIG. 1, a sealing member 35, 
such as a resilient cup, washer, silicone plug 
puncturable disc or the like, is positioned within the 

20 forward end 4 of the barrel 3 of the needle carrier 2. 
As best seen in FIG. 9, the preferred sealing member 
35 comprises a resilient cup 36. A puncturable 
membrane 37 forms the forward end 38 of the sealing 
member 35. The membrane 37 is sufficiently thin to be 

25 pierced by the tip 17 of the needle 15 to allow the 
needle 15 to extend outwardly from the forward end 4 
of the barrel 3 of the needle carrier 2. In this 
extended configuration for the needle from the needle 
carrier, the membrane 37 provides a fluid-tight seal 

30 about the interior of the axial hole 12 in the forward 
end 4 of the barrel 3. The membrane 37 is 
sufficiently resilient to seal the axial hole 12 after 
the needle 15 has been retracted, to prevent fluid 
from leaking out of the barrel 3 when the needle is 

35 retracted. The sealing member 35 also promotes axial 
alignment of the needle 15 and the spring 31 within 
the barrel 3, by holding the forward end 40 of the 
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spring 31 within a tubular portion 39 of the resilient 
cup 36. Additionally, the sealing member 35 helps to 
protect the tip 17 of the needle 15 from being damaged 
by contact with the interior of the barrel 3 when the 
5 needle 15 is insesrted into the barrel 3 during 
assembly . 

Referring again to FIG. 2, a needle retainer 41 
is positioned within a forward portion of the barrel 3 
for selectively retaining the needle 15 in a 

10 configuration projecting outwardly from the needle 

carrier. A flange 42 is formed on the needle retainer 
41 for engagement with a complementary groove 7 formed 
about the interior of the barrel 3 for orienting and 
fixing the needle retainer in position. An annular 

15 detent 8 is formed on the inner surface of the barrel 
3 of the needle carrier 2 to prevent the needle 
retainer 41 from being dislodged from its position in 
the needle carrier 2. Holding of the needle retainer 
41 in position in the interior of the barrel 3 may be 

20 further assured by epoxy or ultrasonic welding. 

The forward end 43 of the needle retainer 41 is 
generally cylindrical. An axial bore 44 is formed in 
the needle retainer 41 for housing a portion of the 
needle 15 and the spring 31. The rear portion of the 

25 needle retainer 41 is provided with a latching 

structure or mechanism for selectively retaining the 
needle 15 in its projecliin? position from the needle 
carrier 2. 

The engagement between the needle 15 and the 
30 needle retainer 41 is best seen in the enlarged view 
in FIG. 7. The latching structure or mechanism is 
preferably divided into a plurality of latching 
projections or fingers 47, which are formed at the 
rear end of the needle retainer 41, as shown in FIG. 
35 6. When the needle retainer is positioned in the 

needle carrier, the fingers 47 extend axially rearward 
into the interior of the barrel 3 of th needle 
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carrier 2. The fingers 47 are formed to have radially 
inwardly directed protrusions having interior surfaces 
48 in FIG. 7, forming a constricted portion 13 in bore 
44 of the needle retainer. The surfaces 48 are 
5 substantially parallel to the axial surface of the 

needle 15. The surfaces 48 are configured to conform 
to the outer surface of the needle 15 to thereby 
maintain the needle 15 in axial alignment within the 
needle retainer 41. The surfaces 48 of the fingers 47 

10 preferably form a continuous surface within the 
interior of the needle retainer 41 to enhance 
engagement with the needle 15. The continuous axial 
surface between the fingers 47 also provides a seal 
with the needle 15, so that fluid is kept out of the 

15 axial bore 44 in the needle retainer 41 during use in 
collecting fluid. 

The surfaces 48 of the fingers 47 are secured or 
bonded to the outer surface of the needle 15 using an 
adhesive 52, such as one of the adhesives or epoxies 

20 listed in Table 1 below. The preferred adhesive 52 
for a particular application will depend on such 
variables as the strength of the spring 31, the 
surface area of the constricted portion 13 of the bore 
44, and the material of which the fingers 47 and the 

25 needle are manufactured. 
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Table X 





AdhsiixUEypt 


SuppliT Dagicmatlon 


Siappli^y fl 




Epoxy 


EP30 


Master Bond H 




Epoxy 


EP21LV 


Master Bond | 


5 


Epoxy 


301 RTC 


Epoxy Technology | 




Epoxy 


353 RTC 


Epoxy Technology 1 




Epoxy 


E32 


Permabond fl 




Epoxv 


C-7/A-34 


Armstrong 




Edoxv 


3501 B/A Grey 


Scotch-Weld 


10 


Edoxv 


3501 B/A Clear 


Scotch-Weld 




Edoxv 


Henkel Versamid 125 
catalyst/Shell Epon 828 
resin 


Henkel/Shell 




Epoxy 


Eccobond 1962-31 


W.R. Grace 




Bpoxy 


Eccobond 927-lOE 


V.R. Grace 




Epoxy 


FDA- 2 


Tracon 


15 


Epoxy 


Eccobond LA 2843-23 


W.R. Grace 




Cyanoacrylate 


4011 


Loctite 




Cyanoacryldte 


4013 


Loctite 




Cyanoacrylate 


4161 


Loctite 




mv cured adhesive 


3001 


Loctite 


20 


UV cured adhesive 


3011 


Loctite II 




UV cured adhesive 


UV 9006 


W.R. Grace || 




UV cured adhesive 


UV 9007 


W.R. Grace || 




I UV cured adhesive 


UV 9008 


W.R. Grace | 



As can be seen most clearly in FIG. 6, the needle 
25 retainer preferable comprises four fingers 47, but one 
or more fingers 47 may be employed depending on such 
factors as the size of the device and the nature of 
the biasing member (i.e*, spring 31), for effecting 
optimum operation in holding the needle and 
30 facilitating needle retraction. 

The exterior of needle retainer 41 is provided 
with longitudinal gr oves or score lines 49 between 
the fingers 47 to facilitate separation of the fing rs 



wo 9a/24494 PCTAJS97/22376 

- 12 - 

and breakage of the fingers 47 when the retraction of 
the needle is actuated. 

In the initial configuration of the needle 
carrier shown in FIG. l, the needle retainer 41 is 
5 positioned in the forward portion of the barrel. The 
spring 31 surrounds the needle 15 and is compressed 
between the rear of the sealing member 35 at the 
forward end 4 of the barrel 3 and the location at 
which the spring 31 is bonded to the needle 15 by 

10 adhesive 33. Hence, the needle 15 is biased toward 

the rear end 5 of the barrel 3 of the needle carrier 2 
and is held by the needle retainer fingers 47 against 
the bias of the spring. 

Referring again to FIG. 7, the fingers 47 are 

15 preferably flexible to permit outward movement to 

break the bond between the needle 15 and the retainer 
surfaces 48 in order to release the fingers 47 from 
the needle 15. Additionally, the fingers could be 
fractured when moved outwardly to release the needle. 

20 The fingers 47 are formed to have canted or wedge-- 
shaped rearwardly facing surfaces 50 to facilitate 
engagement and spreading of the fingers 47, as 
described more fully herein below. As shown in FIG. 
8, when the fingers 47 are deformed or flexed radially 

25 outwardly to release the fingers 47 from the needle 
15, the expansive force of the spring 31 immediately 
thrusts the needle 15 toward the rear end 5 of the 
barrel 3 of the needle carrier 2. Thus, the sharp end 
of the needle 15 is drawn into the barrel 3 to prevent 

30 accidental touching of the needle after use. 

Referring again to FIG. 2, an actuating member 
generally designated 53 is slidably positioned in the 
rear end 5 of the barrel 3 of the needle carrier 2. 
The actuating member 53 is manufactured from a 

35 material which is chemically compatible with the fluid 
being collected. For example, the actuating m mber 53 
may be made from polystyrene, which is suitable for 
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use with blood collection devices. Alternatively, 
chemical compatibility may be provided by a conformal 
coating or layer of a chemically inert material, such 
as polytetraf luoroethylene, upon the surfaces of the 
5 actuating menlmr 53 that come into contact with the 
fluid being collected. 

The actuating member 53 is generally cylindrical 
and is adapted to be received within the rear end of 
the barrel 3. The actuating member 53 has a flange 54 

10 formed thereon for engagement with the interior of the 
barrel 3 to position and guide the actuating member 
during movement. A detent 9 is formed on the inner 
surface of the barrel 3 so that the flange 54 can be 
forced by the detent 9 during assembly, and thereafter 

15 prevented from being withdrawn from the barrel 3. 

The actuating member 53 includes structural 
features for effecting release of the needle 15 from 
the needle retainer 41. The forward end of the 
actuating member 53 comprises a tapered head 66 formed 

20 thereon, which provides a frustroconical foxni/ard 

surface. The forward surface of the head 66 provides 
an annular shoulder that is complementer ily contoured 
or tapered to mate with the outwardly flared rearward 
surfaces 50 of the fingers 47 of the needle retainer 

25 41. To release the bond between the surfaces 48 of 

the fingers 47 and the needle 15, the actuating member 
53 is urged forward within the barrel 3 to spread the 
fingers outward by cooperative engagement between the 
head 66 and the rear surfaces 50 of the fingers, as 

30 shown in FIG. 8. 

In the as-shipped configuration shown in FIG. 2, 
the actuating member 53 is initially located at its 
initial or rearward position in the barrel 3, such 
that the flange 54 abuts with the detent 9 at the rear 

35 of the barrel 3. The head 66 of the actuating member 
53, in addition to providing a release mechanism for 
the needle 15, is sized to provide a fluid seal 
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between the interior of the barrel 3 and the periphery 
of the head 66. During shipment or storage of the 
needle carrier, the material of which the actuating 
member 53 and the head 66 are formed may creep or 
5 deform to compromise the integrity of the fluid seal 
provided by the head 66, In order to ensure a fluid 
tight seal prior to use of the device, the barrel 3 
includes a reduced-diameter portion 10 located along 
the interior surface of the barrel 3 in the forward 

10 direction relative to the first position of the head 
66. Immediately prior to use of the needle carrier, 
the actuating member 53 is advanced within the body to 
a second or intermediate, position as shown in FIG, 1. 
In the second position of the actuating member 53, the 

15 head 66 is positioned within the reduced diameter 
portion 10 of the barrel 3. The constrictive force 
exerted on the head 66 by the interior of the barrel 3 
insures the integrity of the fluid seal provided 
therebetween. Advancement of the actuating member 53 

20 to the second position is automatically effected when 
the holder adapter 82 is connected to the needle 
carrier, as described hereinbelow* 

Referring again to FIG. 2, the actuating member 
53 has a hollow interior defining a chamber 56 having 

25 an open forward end 58 and a partially*closed or 

reduced diameter open rear end 57. The chamber 56 is 
sized to allow the needle 15 along with the attached 
spring 31 to be received into the chamber 56. The 
rear end 57 of the chamber 56 has an axial bore 60 

30 formed therein which has a smaller diameter than the 
chamber 56. Accordingly, a rear wall 67 is formed 
where the axial bore 60 adjoins the chamber 56. When 
the actuating member 53 is actuated for retraction of 
the needle 15, the spring 31 propels the needle 

35 rearwardly 15. The needle 15 and spring 31 are 

thereby propelled toward th rear of the chamber 56, 
and the rear wall 67 acts as a stop for the spring 31 
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and the needle 15. 

An elastoineric boot 74 is positioned over the 
rear portion of the rear needle 68. During insertion 
of the device into the patient's vein, the boot 74 
5 prevents fluid from preaatiirely flowing out from the 
needle carrier 2, and provides a visual indicator, 
when it receives fluid, that the needle 15 is properly 
inserted within the vein of the patient. When the 
needle 15 is properly inserted into the patient, fluid 

10 flows through the needle 15 and fills a "flashback** 

chamber defined by the interior of the barrel 3 of the 
needle carrier 2, the chamber 56 of the actuating 
member 53, the rear needle 68, and the interior of the 
boot 74. To facilitate such operation, gas is vented 

15 from the flashback chamber by hairline vents or 

grooves (not shown) formed between the boot and the 
actuating member. 

Referring again to FIG. 1, the holder adapter 82 
comprises a housing 83 which is configured to be 

20 removably engaged to the barrel 3 of the needle 
carrier 2. The forward end 84 of the housing 83 
comprises an axial bore 88 having internal threads 111 
for engagement with corresponding external threads 112 
found on the rear end of the barrel 3 of the needle 

25 carrier 2. 

A concentric tubular forward portion 113 extends 
rearwardly to form the forward end of the tube adapter 
82. The tubular portion has an inwardly-directed lip 
89 formed thereon. The lip 89 is positioned to abut 

30 with a radial flange 61 on the actuating member 53 to 
drive the actuating member into the second or 
intermediate position within the barrel 3 of the 
needle carrier 2, when the holder adapter 82 is fixed 
or connected to the needle carrier. As the tube 

35 adapter 82 is screwed onto the needle carrier 2, the 
forward surface of the lip 89 pushes on th rear 
surface f the radial flange 61, thereby forcing the 
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actuating member 53 to move forward within the barrel 
3 of the needle carrier 2 until the head 66 of the 
actuating member 53 is positioned in the reduced 
diameter portion 10 of the barrel 3. 
5 The holder adapter 82 includes a gate or safety 

actuator mechanism generally designated 87 to prevent 
accidental or premature retraction of the needle 15. 
The gate mechanism preferably comprises a slide member 

91 extends across the Interior of the housing 83 of 
10 holder adapter 82. An eccentric bore 92 is formed 

through the slide member 91. The slide member 91 is 
transversely slidable within the housing 83 from a 
locked position to an unlocked position. The 
eccentric bore 92 is formed in the slide member 91 to 

15 facilitate the slide member acting as a step for 

flange 63 of the actuating member. Hence, the bore 92 
is ordinarily displaced from the longitudinal axis of 
the actuating member 53 so that the rear surface of 
slide member 91 abuts with a flange 63 of the 

20 actuating member 53 in a locked position to prevent 
forward motion of the actuating member 53, avoiding 
inadvertent premature retraction of the needle 15, 

The slide member 91 further includes a biasing 
portion 94 for biasing the slide member 91 to the 

25 locked position* The biasing portion 94 is 

sufficiently flexible to yield when a transverse force 
is applied to displace the slide member 91 towards an 
unlocked position. In the unlocked position, the bore 

92 is aligned with the flange 63, so that the 

30 actuating member 53 can be further moved toward the 
front of the barrel. The biasing portion 94 is 
sufficiently resilient to return to its original shape 
when the transverse force is released. The biasing 
portion 94 is provided by a portion of the slide 

35 member which is formed to provide a biasing member* 

To facilitate connection of th holder adapter 82 
to the needle carrier 2, the rear end 59 of the 
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actuating member 53 may have a conical camming surface 
64 for aligning the slide member 91 with the 
longitudinal axis of the actuating member during 
installation of the holder adapter 82 onto the needle 
5 carrier 2* Hence, as the holder adapter 82 is mated 
to the rear of the needle carrier, the camming surface 
64 urges the rim of the eccentric bore 92 into 
alignment with the actuating member 53* Then, when 
the tube adapter reaches the position shown in FIG. 2, 

10 the biasing portion 94 urges the slide member 91 into 
overlapping abutment with flange 63. 

A slide button or actuator 97 is provided on the 
exterior of the housing 83 to facilitate activation of 
the slide member 91 prior to retracting the needle 15. 

15 In the configuration shown in FIG. 3, the slide button 
97 can be pushed rearwardly by the user to cause the 
slide member 91 to be moved transversely from the 
locked position to the unlocked position. The button 
97 has a slanted or beveled inner surface 98 formed 

20 thereon to abut with a slanted outer surface 95 of the 
slide member 91 in order to cam against the outer 
surface 95 when the button is pushed. The outer 
surface of the button 97 may include ridges or 
serrations 96 to provide traction with the user's 

25 finger. In an alternative embodiment (not shown) , the 
button can be designed to be depressed in order to 
move the slide member from the locked position to the 
unlocked position. 

External projections, providing finger grips 100, 

30 are formed along the exterior of the housing 83 of the 
holder adapter 82 to allow the user to more easily 
maneuver and manipulate the device. In a preferred 
embodiment, the finger grips 100 are positioned so 
that the user can grip the device between two fingers 

35 while exerting forward pressure against the rear of 

the collection tube 105 to maneuver a collection tube 
into position and cause retraction of the ne die, as 
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explained below. 

The rear end of the holder adapter 82 is sized to 
receive a collection tube 105 for receiving the fluid 
to be collected. The collection tube 105 comprises a 
5 generally cylindrical body 106 having a closed rear 
end 107 and an open forward end 108. The forward end 
108 of the collection tube 105 is sealed by a 
puncturable plug member 109. In this arrangement, an 
interior chamber 110 is defined within the collection 

10 tube 105. The plug 109 seals the forward end 108 of 
the collection tube 105 so that a vacuum or reduced 
pressure can be maintained within the chamber 110. 
The collection tube 105 can be removably inserted into 
the holder adapter 82 by inserting the forward end 108 

15 of the collection tube 105 into the housing 83 of the 
holder adapter 82. As the collection tube 105 is 
inserted, the rear needle 68 punctures the plug 109. 

As previously mentioned, when the needle 15 is 
released from the needle retainer 41, the needle is 

20 thrust rearwardly to be received in the chamber 56 of 
the actuating member 53. Because the needle 15 may 
contain a volume of residual fluid therein, it is 
desirable to prevent such fluid from being ejected 
from the forward end of the needle as the needle is 

25 accelerated rearwardly by the spring during needle 

retraction. Accordingly, there is provided means for 
preventing such ejection of fluid from the needle of 
blood collection device of the present invention. 
One such means is a check valve 19, which nay be 

30 mounted to the rear end of the needle 15 for 

preventing fluid from being expelled through the 
forward end of the needle 15 as the needle 15 is being 
retracted* 

One embodiment of a means to prevent ejection of 
35 fluid from the needle during retraction is shown in 
PIG. 5. A hole 229 is formed in the side of th 
needle 215 and a plug 230 is positioned in the rear 
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end 218 of the needle. When the needle 215 is 
propelled rearwardly during retraction of the needle 
215, gas or fluid in the chamber, into which the 
needle is moving, is forced to flow over the closed 
5 rear end of the needle 215, as indicated by lines 216. 
The hole 229 is positioned sufficiently toward the 
rear of the needle such that it is located adjacent a 
region 217 of reduced air pressure created by the 
stream lines 216 of fluid or gas aroxind the closed 

10 rear end of the needle. For needles having sizes 

ranging from 25 gauge to 20 gauge, holes of about .020 
to about .080 inches in diameter located at about .030 
to about .10 inches from the rear end of the needle 
are within a range effective to substantially prevent 

15 fluid from being ejected from the forward end of the 
needle as it is accelerated rearwardly into 
retraction. In a preferred embodiment of a 21 gauge 
needle, a hole of about .05 inches in diameter 
centered at about .07 inches from the rear end of the 

20 needle has been shown to be effective. In other 

embodiments, such parameters as the length and mass of 
the needle, and the force constant of the spring, will 
affect the selection of appropriate dimensional 
parameters for determining the arrangement for 

25 preventing forward fluid ejection. 

The needle carrier 2 can be assembled as shown 
with reference to the exploded view of FIG. 4. The 
spring 31 is bonded to the needle 15 with adhesive 33. 
The needle 15 is then axial ly positioned within the 

30 needle retainer 41. The surfaces 48 of the needle 

retainer 41 are then secured to the needle 15. Valve 
19 is positioned onto the rear end of the needle 15. 
The sealing member 35 is positioned in the forward 
portion of the barrel 3 of the needle carrier 2. 

35 Alternatively, the sealing member 35 can be positioned 
onto the forward end 40 of the spring 31. The needle 
retainer 41, needle 15, and spring 31 are then 
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inserted into the rear end 5 of the barrel 3 of the 
needle carrier 2 until the needle retainer 41 seats 
within groove 7 on the interior of the barrel 3 of the 
needle carrier 2. 
5 The forward pozrtion 71 of the rear needle 68 is 

then secured in the axial bore 60 of the actuating 
member 53. The boot 74 is positioned over the rear 
needle 68 and secured to the rear end of the actuating 
member 53. The forward end 55 of the actuating member 

10 53 is then inserted into the rear end of the needle 

carrier 2. The actuating member 53 is advanced to the 
initial or first position within the barrel 3, so that 
the first radial flange 54 of the actuating member 53 
passes over the second detent 9 along the inner 

15 surface of the barrel 3 of the needle carrier 2. If 
the device is not to be used at this time, front and 
rear caps, 79 and 80, are then positioned over the 
needle 15 and the rear needle 68, as shown in FIG. 2. 
Prior to use of the device, the front and/ or rear 

20 caps, 79 and 80, are removed from the needle carrier 
2. The holder adapter 82 is mounted on the needle 
carrier 2 by engaging the internal threads ill on the 
holder adapter 82 with the external threads 112 of the 
needle carrier 2 in a screw-type motion to assume the 

25 configuration shown in FIG, 1. The screwing motion 
causes the lip 89 on the tubular portion 113 of the 
tube adapter 82 to advance the actuating member 53 ^o 
the second position^ such that the forward end of the 
actuating member 53 is in close proximity to the rear 

30 portion 45 of the needle retainer 41. In the second 

position, the radial flange 63 of the actuating member 
53 abuts against the slide member 91 of the safety 
actuator or gate mechanism 87. 

The needle 15 can then be inserted into a patient 

35 (i.e., into a blood vessel of the patient for blood 
sampling) . The user then verif i s that the needle 15 
is properly inserted in the patient's blood vessel by 



wo 98/24494 PCT/US97/22376 

- 21 - 

looking for the appearance of fluid in the flashback 
chamber area in the needle carrier 2. When the needle 
15 has been properly inserted into the patient , the 
collection tube 105 is inserted by the user into the 
5 rear end of the tube adapter 82. As the collection 
tube 105 is advanced therein, the rear needle 68 
pierces the boot 74 and the plug 109, and the boot 74 
is compressed by the plug 109 down the shaft of the 
rear needle* When the rear end of the rear needle 68 

10 enters the chamber 110 of the collection tube 105, 

fluid is drawn into the chamber 110 of the collection 
tube 105 by the vacuum or reduced pressure within the 
collection tube 105. 

When the collection tube 105 is filled, or a 

15 desired amount of fluid has been collected, the 

collection tube 105 can be withdrawn from the holder 
adapter 82. Subsequent collection tubes can be filled 
in substantially the same manner. When the last 
desired collection tube has been filled, the needle 15 

20 is withdrawn from the patient's blood vessel while 

maintaining the collection tube in the holder adapter 
82. 

The needle 15 can now be retracted by the user* 
To initiate retraction, the device can be gripped 

25 between two of the user's fingers while the rear end 
107 of the collection tube 105 is positioned against 
the palm of the user's hand. For example, i£ the 
barrel is held between the thumb and the middle 
finger, the rear of the collection tube 105 may be 

30 placed against the palm, while the index finger is 

extended along the barrel to actuate the button 97 of 
the safety gate mechanism. The button 97 is then 
moved rearwardly, thereby laterally displacing the 
slide member 91 within the barrel to bring the 

35 eccentric bore 92 of the slide member 91 into axial 
alignment with the flange 63 of the actuating member 
53. While maintaining the slide member 91 in th 
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unlocked position, the collection tube 105 is further 
advanced in a forward direction relative to the barrel 
by applying pressure to the rear end 107 of the 
collection tube 105 with the palm of the user's hand. 
5 Movement of the collection tube 105 in the forward 
direction urges the forward end of the actuating 
member 53 against the fingers 47 on the needle 
retainer 41. The fingers 47 are thereupon spread 
radially outwardly by the force of the forward end of 

10 the actuating member 53. When the fingers 47 are 
spread radially outwardly, the surfaces 48 of the 
fingers 47 are disengaged from the needle 15, that is 
the bond between the fingers and needle is broken. 
Accordingly, the needle 15 is then propelled 

15 rearwardly, by expansion of the biasing spring 31, 

into the chamber 56 of the actuating member 53. The 
needle 15 in its retracted position in the device is 
shown in FIG. 3. The collection tube 105 can then be 
removed and the needle carrier 2 and holder adapter 82 

20 can safely be discarded. Alternatively, the holder 
adapter may be removed from the needle carrier for 
subsequent re-use. 

Referring to FIG. 11, there is shown a catheter 
insertion device in accordance with the present 

25 invention. The device comprises a barrel 403 and an 
actuating assembly generally designated 451 inserted 
within the rear end 405 of the barrel 403. A needle 
retainer 441 and nose piece 470 are provided to 
releasably maintain a needle 415 in a projecting 

30 configuration from the barrel 403. It should be noted 
that those elements of the catheter insertion device 
which are analogous to similar elements of the 
embodiment of the blood collection needle of FIG. 1 
are designated by adding 400 to the reference numerals 

35 used for those elements with respect to the blood 
collection needle. 

The barrel 403 has an open forward end 404 and an 
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open rear end 405. The needle 415 is positioned for 
use at the forward end 404 of the barrel 403. The 
needle 415 comprises a sharp forward end or tip 417 
suitable for use in catheter insertion. The needle 
5 415 is preferably made of a biologically compatible 
material which can be easily sterilized, such as 
stainless steel* The forward portion of the needle 
415 extends through the open forward end 404 of the 
barrel 403 and protrudes from the front end of the 

10 nose piece 470* The rear portion of the needle 415 
extends generally axially into the barrel 403. 
External grooves or ridges, providing finger 
grips 500, are formed along the exterior surface of 
the barrel 403 to enable the user to easily grasp the 

15 device without slippage* 

During shipment, storage, or other handling of 
the device prior to use, the tip 417 of the needle 415 
is preferably surrounded and shielded by a front cap 
or sheath 479 that is removably attached to the 

20 exterior of the barrel 403. The front cap 479 is held 
upon the barrel 403 by, for example, cooperative 
frictional engagement between a radial flange 486 on 
the nose piece 470 and the interior surface of the 
front cap 479, as shown in FIG* 11* 

25 A needle retainer 441 is positioned within a 

forward portion of the barrel 403 for selectively 
reHalning the needle 4X5 in a configuration projecting 
outwardly from the forward end of the barrel 403. The 
needle retainer 441 is substantially identical to the 

30 needle retainer 41 described above in reference to the 
embodiment of the present invention describing the 
fluid collection device. 

A nose piece 470 is positioned within the forward 
end of the barrel 403* As shown in FIG. 12, the nose 

35 piece 470 comprises a generally cylindrical member 
having an open rear end 469 and a partially op n 
forward end 475* The nose piece 470 is positioned 
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within the barrel 403 by inserting the rear end 469 of 
the nose piece 470 through the open front end 404 of 
the barrel 403. Accordingly, the outer diameter of 
the nose piece 470 is sized to fit snugly within the 
5 inner diameter of the front end 404 of the barrel 403 
so that, when assembled, a fluid tight seal is formed 
between the nose piece 470 and the barrel 403. Toward 
that end, an annular projection 485 may be formed 
along the exterior surface of the nose piece 470 to 

10 assist in providing an enhanced fluid tight seal. 

In an alternate arrangement, depicted in FIG. 13, 
the nose piece 570 includes a catheter stabilizing 
means for preventing rotation of the catheter 590 
while the catheter 590 is being positioned within a 

15 patient. The catheter stabilizing means comprises a 
projection 565 which extends from the radial flange 
586. The projection 565 abuts against a surface of 
the catheter hub 593, thereby restricting the catheter 
590 from rotating. 

20 A spring 431 surrounds a portion of the needle 

415 within the forward end of the barrel 403. The 
spring 431 is compressed within the nose piece 470 and 
attached to the needle 415 for biasing the needle 415 
toward the rear end 405 of the barrel 403. The spring 

25 431 is preferably connected to the needle 415 in the 
ways described above in reference to FIGS. 7 and 10. 

Referring again to PIG. 11, a sealing member 435, 
such as a resilient cup, washer, silicone plug 
puncturable disc or the like, is positioned within the 

30 forward end of the nose piece 470. The preferred 
sealing member 435 comprises a resilient cup 436 as 
discussed above in reference to FIG. 9. 

Because the needle 415 may contain a volume of 
residual blood therein after insertion of the 

35 catheter, it is desirable to provide a means for 

preventing ejection of blood from the needle 415 as 
the needle 415 is retracted. One such means, which is 
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particularly suitable, includes a hole 429 in the side 
of the needle 415 and a plug 430 blocking the rear end 
of the needle 415. Hole 429 and plug 430 are similar 
to the arrangement of hole 29 and plug 30, described 
5 above in reference to FIG. 5. 

When the needle 415 is properly inserted into the 
patient, blood flows through the hole 429 in the 
needle 415 and fills a ''flashback" chamber 451 defined 
by the interior of the nose piece 470, the interior of 

10 a forward section of the barrel 403, and the interior 
of the needle retainer 441. To facilitate such 
operation, the needle 417 is bonded to the bore of the 
needle retainer 441 so that the side hole 429 in the 
needle is positioned at a forward axial location in 

15 the barrel relative to the point of attachment between 
the needle and the needle retainer. Hence, blood 
entering through the needle will be confined to the 
flashback chamber. As blood enters the chamber, 
displaced gas is vented from the flashback chamber 451 

20 through hairline vents or grooves (not shown) formed 
in the exterior surface of the nose piece 470 or on 
the interior surface of the forward section of the 
barrel 403. The vents are desirably sized to allow 
the surface tension and viscosity of the blood to 

25 prevent blood from leaking through the vents, similar 
vents are provided between the rear cap and the 
actuating member to vent displaced gas from the 

device. 

in the configuration in FIG. 11, the needle 
30 retainer 441 is positioned in the forward portion of 
the barrel 403. The spring 431 surrounds the needle 
415 and is compressed between the sealing member 435 
at the forward end of the nose piece 470 and the 
location at which the spring 431 is bonded to the 
35 needle 415 by adhesive 433. Hence, the needle 415 is 
biased toward the rear end 405 of the barrel 403 and 
is held by the needle retainer fingers 447 against the 
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bias of the spring 415. 

The actuating member, generally designated 453, 
is slidably positioned in the rear end 405 of the 
barrel 403. The actuating member 453 is manufactured 
5 from a material which is chemically compatible with 
blood, such as polystyrene. The actuating member 453 
has a flange 454 formed thereon for engagement with 
the interior of the barrel 403 to position and guide 
the actuating member 453 during movement* The 

10 actuating member 453 also includes a raised projection 
406. An annular lip 411 is formed on the inner 
surface of the rear end 405 of barrel 403 so that the 
raised projection 406 can be forced into the barrel 
during assembly, and thereafter the actuating member 

15 453 is retained by the lip 411 and prevented from 
being withdrawn from the barrel 403. 

The actuating member 453 further includes 
structural features for effecting release of the 
needle 415 from the needle retainer 441. The forward 

20 end of the actuating member 453 comprises a tapered 
head 466 formed thereon. The tapered head 466 of 
actuating member 453 functions in an analogous manner 
to the tapered head 66 of the actuating member 53 
described in reference to FIG. 1. 

25 The actuating member 453 has a hollow interior 

defining a chamber 456 having an open forward end 458. 
The rear end 457 of the chamber 456 can be either 
open, as shown, or closed. The chamber 456 is sized 
to allow the needle 415 along with the attached spring 

30 431 to be received into the chamber 456. When the 

actuating member 453 is actuated for retraction of the 
needle 415, releasing the needle retainer from the 
needle, the spring 431 propels the needle 415 
rearwardly. The needle 415 and spring 431 are thereby 

35 propelled toward the rear of the chamber 456. A rear 
cap 465, as described below, provides a stop for th 
spring 431 and the needle 415. Alternatively, if the 



wo 98/24494 PCTAJS97/22376 

- 27 - 

rear end of the actuating member 453 is closed, the 
interior surface at the end 457 of the actuating 
member 453 provides a stop. 

The rear cap 465 is positioned over a rear 
5 portion of the actuating member 453 as shown in 
FIG. 11. The rear cap 465 comprises a generally 
tubular structure having an open forward end 424 and a 
closed rear end 425. The open forward end 424 of the 
rear cap 465 is positioned over the rear end 457 of 

10 the actuating member 453. To insure that the rear cap 
465 fits snugly over the actuating member 453, the 
inner diameter of the rear cap 465 preferably tapers 
from the forward end 424 towards the rear end 425. To 
prevent removal of the rear cap 465, the forward end 

15 424 of the rear cap 465 is provided with an annular 
lip 426 which frictionally engages the exterior 
surface of the actuating member 453. 

A locking mechanism 487 is provided for 
preventing inadvertent or premature retraction of the 

20 needle 415. In the preferred embodiment, the locking 
mechanism comprises a resilient arm 427 attached to 
the rear cap 465. As shown in FIG. 11, the resilient 
lever arm 427 is attached to the rear cap 465 by two 
tabs 428, which are shaped and positioned to mate in a 

25 snap fit with two slots 429 located along the rear cap 
465. Alternatively, the lever arm 427 may be 
integrally formed with the rear cap 465. When 
attached to the rear cap 465, the lever arm 427 forms 
a cantilever along the exterior surface of the barrel 

30 403. 

A catching member 432 is provided at the forward 
end of the lever arm 427. In the embodiment shown in 
FIG. 11, the catching member 432 comprises a stop 
shoulder 434 to limit movement of the rear cap 465 
35 toward the front or needle end of the device , and, 
hence, the actuating m mber 453 is prevented from 
being actuated, in a forward direction. In operation, 



wo 98/24494 PCT/US97/22376 

- 28 - 

When the rear cap 465 and actuating member 453 are 
assembled to the barrel 403, the catching member 432 
is positioned, against the bias of the resilient lever 
arm 427, within a cut*out section of the barrel 403* 
5 The stop shoulder 434 abuts a rearward*facing surface 
446 of the barrel 403, thereby restricting forward 
motion of the rear cap 465. When in this position, 
the actuating member 453 is prevented from being moved 
to effect retraction of the needle 415. However, the 

10 locking mechanism 487 can be activated to permit 
needle retraction as described below. 

The device can be assembled as shown with 
reference to the view of FIG. 11- The rear end of the 
needle 415 is closed by a plug 430. The spring 431 is 

15 bonded to the needle 415 with adhesive 433. The 
needle 415 is then positioned into the bore of the 
needle retainer 441. The holding surfaces of the 
needle retainer 441 are then secured to the needle 
415, preferably by bonding. The sealing member 435 is 

20 positioned in the forward portion of the nose piece 
470. Alternatively, the sealing member 435 can be 
positioned onto the forward end 440 of the spring 431. 
The needle retainer 441, needle 415, and spring 431 
are then inserted into the rear end 405 of the barrel 

25 403 until the needle retainer 441 seats within groove 
407 on the interior of the barrel 403. The nose piece 
470 is then attached to the front end of the barrel 
403. 

The axial position of the nose piece 470 can be 
30 adjusted within the barrel 403, prior to securing the 
nose piece to the barrel, in order to compensate for 
manufacturing variations in the lengths of needles 
available for assembly. The catheter 490 functions 
optimally when the forward end of the catheter tube 
35 499 is positioned precisely at the rear end of the 

tapered tip 417 of the needl 415. After the needle 
retainer 441, with the needle 415 secured therein, is 
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positioned within the barrel 403^ adhesive may be 
applied to the interior forward surface of the barrel 
403. Then, the nose piece 470 is placed into the rear 
of the catheter hub 493. The nose piece 470 is urged 
5 into the forward end of the barrel 403 by pressing the 
catheter hub 493 rearward while sliding the catheter 
tube 499 onto the needle 415. As the nose piece 470 
is urged into the barrel 403, the spring 431 Is 
compressed between the forward interior surface of the 

10 nose piece 470 and the point of attachment between the 
needle 415 and the spring 431. When the sharpened tip 
of the needle 415 is observed to emerge from the 
forward end of the catheter tube 499 to the desired 
contiguous position with the forward end of the 

15 catheter tube 499, further rearward movement of the 
catheter hub is stopped. The catheter hub 493 may 
then be held at that position for a sufficient time 
for the adhesive to set. Alternatively, the nose 
piece may be sized to be adeqniately frictionally held 

20 within the forward end of the barrel to resist 

dis lodgement by the force exerted thereon by the 
compressed spring. 

The actuating member 453, rear cap 465, and lever 
arm 427 are assembled as follows. The tabs 428 of the 

25 lever arm 427 are inserted into the slots 429 on the 
rear cap 465 to effectuate a snap fit between the 
lever arm 427 and the rear cap 465. The rear end 457 
of the actuating member 453 is then inserted into the 
forward end 424 of the rear cap 465. 

30 The forward end 455 of the actuating member 453 

is then inserted into the rear end of the barrel 403. 
As the actuating member 453 is advanced within the 
barrel 403, the catching member 432 is positioned so 
that the shoulder 434 abuts with the surface 446 of 

35 the barrel 403. The catheter 490 can then be 

positioned over the needl 415 until the catheter hub 
493 abuts the radial flange 486 of the nose piece 470. 
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The front cap 479 is then positioned over the needle 
415 and catheter 490. 

Prior to use of the device, the front cap 479 is 
removed from the barrel 403. The needle 415 can then 
5 be Inserted into a patient's blood vessel. As the 
needle 415 is Inserted, the catheter tubing 499 also 
enters the blood vessel of the patient. The user 
verifies that the needle 415 is properly inserted in 
the patient's blood vessel by looking for the 

10 appearance of blood in the flashback chamber 451. 
After the needle 415 and catheter 490 have been 
properly inserted into the patient, the needle 415 is 
withdrawn from the patient's blood vessel while 
maintaining the forward end of the catheter tubing 499 

15 within the patient's blood vessel. 

The needle 415 can now be retracted by the user. 
To initiate retraction, the user presses the lever arm 
427 toward the barrel 403, thereby moving the shoulder 
434 of the catching member 432 out of abutment with 

20 the exposed surface 446 of the barrel 403* While 

continuing to depress the catching member 432 into the 
release position, the user applies pressure to the 
rear end 425 of the rear cap 465. Such simultaneous 
dual action allows the rear cap 465 and actuating 

25 member 453 to move in the forward direction. Movement 
of the actuating member 453 in the forward direction 
relative to the barrel 403 brings the tapered head 466 

into contact with the fingers 447 of the needle 

retainer 441 to break the bond between the fingers and 
30 needle. Retraction of the needle is then accomplished 

in the same manner as described above in reference to 

the embodiment of FIG. 1. 

As can be appreciated, needle retraction thus 

requires the user to simultaneously apply force to 
35 move two parts of the device in respective distinct 

directions. As can also be appreciated a variety of 

structural variations are possible to require such a 
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dual action, other than the specific cantilever ana 
arrangement described herein. In other embodiiaents, 
neans for preventing motion of the actuating member 
can be provided by any structure that restrains 
5 movement of the actuating member and requires the user 
to apply an operative force to a locking mechanism, in 
addition to the force applied to the actuating member. 

Referring to FIG. 14, there is shown a guide wire 
insertion device for a peripherally^-inserted cardiac 

10 catheter (PICO) in accordance with the present 

invention. The device comprises a barrel 603 and an 
actuating assembly 651 inserted within the rear end 
605 of the barrel 603. A needle retainer 641 and 
nosepiece 670 are provided to releasably maintain a 

15 needle 615 in a projecting configuration from the 
barrel 603. A guide wire 611 is also provided for 
insertion into a blood vessel of a patient. It should 
be noted that those elements of the guide wire 
insertion device which are similar to the elements of 

20 the embodiment of the catheter insertion device of 

FIG. 11 are designated by adding 200 to the reference 
numerals used for those elements with respect to the 
catheter insertion device. 

The rear cap 665 of the guide wire insertion 

25 device includes a partially open rear end 625, which 
allows for the passage of the guide wire 611 
therethrough. A membrane plug or seal 662 is provided 
within the interior of the cap 665. The membrane plug 
662 is sufficiently resilient to provide a fluid-tight 

30 seal around the partially open rear end 625 of cap 665 
both when the guide wire 611 is inserted within the 
insertion device and when the guide wire 611 is 
removed from the device. A protective tubing 614 can 
be provided concentrically around the guide wire 611 

35 to protect the guide wire 611 as the insertion device 
is being used or operated. As shown, the protective 
tubing 614 surrounds the guide wire 611, projects 
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through the partially open rear end 625 of the rear 
cap 665, and abuts the neiabrane seal 662 » 

The guide wire 611 passes through the partially 
open rear end 625 of the rear cap 665, through the 
5 neabrane plug 662, and into the rear end 618 of the 
needle 615. Accordingly, the rear end 618 of the 
needle 615 does not have a plug, as was discussed in 
reference to the needle 415 of the catheter insertion 
device. Instead, the rear end 618 of the needle 615 

10 Is open to allow the guide wire 611 to be inserted 

within the interior of the needle 615. The guide wire 
611 prevents blood from passing through the rear end 
618 of the needle 615, when the needle 617 is inserted 
into the patient. The rear end 618 of the needle 615 

15 comprises a flared portion 616 to facilitate insertion 
of the guide wire 611 into the needle 615 during 
assembly. 

In assembly, the needle 615, spring 631, needle 
retainer 641, nose piece 670, and barrel 603 are 

20 assembled as described above in reference to the 

catheter insertion device. The actuating member 653, 
rear cap 665, and lever arm 627 are also assembled as 
described above. Once the actuating member 653, rear 
cap 665, and lever arm 627 are assembled, the membrane 

25 seal 662 is positioned within the rear cap 665. The 
actuating member 653, rear cap 665, and lever arm 627 
are then attached to the barrel 603 as described 
above. Then, the protective cap 679 is positioned 
over the needle 615. 

30 Prior to use, the protective tubing 614 is 

positioned within the partially open rear end 625 of 
the rear cap 665 to abut the membrane seal 662. The 
guide wire 611 is inserted within the protective 
tubing 614 and through the membrane seal 662. The 

35 forward end of the guide wire 611 is inserted within 
the rear end 618 of the needle 615, so that the 
forward end of the guide wire 611 is positioned within 
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the needle, preferably to the rear of the hole 629. 
The protective cap 679 is now removed and the device 
is ready for use. 

The tip 617 of needle 615 is inserted into the 
5 blood vessel of the patient. Correct placement of the 
needle 615 is verified by the appearance of blood in 
the flashback chamber 651. With the needle 615 in 
place, the protective tubing 614 is disconnected from 
the device and the forward end of the guide wire 611 

10 is advanced through the needle 615 and into the 

patient's blood vessel. The device is then removed 
from the guide wire 611 by sliding the device 
rearwardly along the guide wire 611 while maintaining 
the guide wire 611 within the patient's vein. Once 

15 the device has been removed from the guide wire 611, 
the needle 615 can be retracted in the same manner as 
described above in reference to the catheter insertion 
device • 

It should be appreciated that the structure 

20 disclosed herein for retaining the needle, as well as 
the structure for releasing the fingers of the needle 
retainer from the needle by breaking a bond 
therebetween, are applicable to a wide variety of 
medical devices other than the fluid collection 

25 device, the catheter insertion device, and the 

catheter and guide wire insertion devices described 
herein. For example, the needle holding and 
retraction arrangement can be used in syringes and 
pre-filled syringe ampoules to effect selective 

30 holding and retraction of the needles in such devices. 
The retraction of the needle enhances the safety of 
personnel engaged in the use and/or disposal of such 
devices, and further prevents reuse of used devices. 
Moreover, the confidence of the user is enhanced by 

35 the provision of a means for preventing premature 

retraction of the needle. In needle-bearing devices 
constructed in accordance with the foregoing 
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principles, a compound action for needle retraction, 
requiring simultaneous operative forces to be applied 
to distinct portions of the device, is required. 
The terms and expressions which have been 
5 employed are used as terms of description and not of 
limitation* There is no intention in the use of such 
terms and expressions of excluding any equivalents of 
the features shown and described or portions thereof. 
It will be recognized by those skilled in the art that 

10 changes or modifications may be made to the above- 
described embodiments without departing from the broad 
inventive concepts of the invention. It should 
therefore be understood that this invention is not 
limited to the particular embodiments shown and 

15 described herein, but is intended to include all 

changes and modifications that are within the scope 
and spirit of the invention as set forth in the 
claims. 
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THAT WHICH IS CLAIMED IS: 

1. A catheter insertion device for positioning a 
catheter in a blood vessel of a patient, the catheter 
comprising a hub and a cannula connected with the hub, 
the device comprising: 

a barrel having a forward end contoured to mate 

with an interior surface of the catheter 

hub; 

a needle projecting forward from the barrel and 
having a sharpened tip extending beyond a 
forward end of the catheter cannula for 
penetrating the skin of the patient; and 

a needle retraction mechanism positioned in the 
barrel and operable by the user to effect 
retraction of the needle into the barrel 
after use; 

the needle retraction mechanism comprising: 

a spring for exerting a rearward bias upon 
the needle; 

a needle retainer for releasably holding the 
needle in the projecting orientation 
against the bias of the spring; 

an actuating member positioned axial ly 

within the barrel and movable therein 
for releasing the needle retainer from 
holding the needle, the actuating 
member having a first actuation surface 
operable for effecting movement of the 
actuating member; 

stop means for preventing movement of the 

actuating member, the stop means having 
a second actuation surface operable to 
allow movement of the actuating member, 
whereby operation of the first and 
second actuating surfaces is required 
to effect retraction of the needle into 
the barrel. 
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2. The device of claim 1 wherein the stop means 
comprises a lever arm configured to prevent movement 
of the actuating member. 

3. The device of claim 1 wherein the first and second 
actuating surfaces are configured to be operated along 
distinct directional axes. 

4» The device of claim 3 wherein the actuating member 
comprises a tubular member positioned in the barrel 
and axially advanceable therein to release the needle 
retainer from holding the needle. 

5. The catheter insertion device of claim 1 wherein 
said needle comprises a hollow shaft having said 
sharpened tip at the forward end thereof, a closed 
rear end, and is formed to have a lateral opening 
within the shaft at a location proximate the rear end. 

6. The catheter insertion device of claim 5 wherein 
the needle retainer is positioned axially within the 
barrel to define a rear end of a flashback chamber in 
the forward end of the barrel, and configured to 
provide a fluid seal with the needle at a position 
along the needle to the rear of the lateral opening 
within the shaft of the needle. 

7. The catheter insertion device of claim 6 wherein 
at least one of the needle retainer and the barrel is 
formed to provide selective vent means for selectively 
venting gas from the flashback chamber. 

8. The catheter insertion device of claim 1 
comprising catheter stabilizing means for 
interengaging with the hub of the catheter to prevent 
rotation th reof . 
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9. The catheter insertion device of claim 1 or 4, 
wherein the spring proxixaate one end thereof is bonded 
to the exterior of the needle for exerting the 
rearward bias and the needle retainer includes at 
least one axial surface bonded to the exterior of the 
exterior of the needle for holding the needle until 
released by the actuating member. 

10. A medical device comprising a needle for 
puncturing the sXin of a patient, comprising: 

a barrel having a nose portion; 

a spring connected with the needle for exerting a 
rearward bias on the needle; 

a tubular needle retainer positioned in the 

barrel for releasably holding the needle in 
a projecting configuration from the forward 
end of the barrel, the needle retainer 
forming a fluid seal with the needle and 
forming a flashback chamber between the 
needle retainer and the nose portion of the 
barrel ; 

at least one of the barrel and the needle 

retainer having vent means fomned therein 
for venting gas from the flashback chamber; 
and 

a hollow actuating member positioned in the 

barrel having an open forward end configured 
for releasing the needle retainer from the 
needle and for receiving the needle therein. 

11. The medical device of claim 10, comprising 
actuation prevention means for preventing actuation of 
the actuating member and configured for simultaneous 
operation with the actuating member to permit 
actuation of the actuating member, whereby a compound 
motion is required to effect n edle retraction. 
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12. The medical device of claim 11 comprising a 
catheter guide wire extending through the rear of the 
actuating member and having a forward end positioned 
within the needle. 

13. The medical device of claim 10 comprising 
actuation prevention means for preventing actuation of 
the actuating member and configured for simultaneous 
operation with the actuating member to permit 
actuation of the actuating member, whereby a compound 
motion is required to effect needle retraction. 

14. The medical device of claim 12 wherein the needle 
has a flared rear end for receiving the catheter guide 
wire. 

15. The medical device of claim 10 wherein the needle 
is formed to have a lateral opening therein positioned 
along the needle in the flashback chamber when the 
needle is in the projecting configuration. 

16. The medical device of claim 15 wherein the needle 
retainer comprises at least one axial surface bonded 
to the exterior of the needle for holding the needle 
until released by the actuating member, and wherein 
the needle has a closed rear end. 

17. A method for assembling a catheter insertion 
device for guiding a catheter, which includes a hub 
and a cannula extending from the hub, the method 
comprising the steps of: 

securing one end of a spring at a first 

attachment location to a needle having a 
sharp end; 

securing the needle to a needle retainer at a 

second attachment location along the needl 
to the rear of the first attachment 
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location; 

positioning the needle retainer within a barrel 
having a bore in a forward end thereof so 
that the needle extends beyond the forward 
end of the bore; 

positioning a nose piece, which is sized to be 
received within the bore, into the catheter 
hub; 

urging the catheter hub axially rearwardly toward 
the front end of the barrel, so that the 
nose piece is received within the bore with 
the needle is received within the catheter 
cannula, and the spring is compressed 
against an interior forward surface of the 
nose piece; 

fixing the nose piece to the bore of the housing 
when the sharpened end of the needle extends 
beyond the forward end of the catheter 
cannula by a predetermined distance. 
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